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ABSTRACT 
Purpose 
It is becoming more evident  that Physical Activity (PA) has a moderating effect on the 
negative health consequences of excessive psycho-social stress (Stults-Kolehmainen & 
Sinha, 2014). 
Recent literature has highlighted that the relationship between stress and physical activity 
is bidirectional (Stults-Kolehmainen & Sinha, 2014).  Furthermore, it has been suggested 
that the stress response impedes levels of participation in  PA  (Lutz, Stults-Kolehmainen, 
& Bartholomew, 2010). However, the impacts of accumulating life stress on PA remain 
under-investigated. 
Aims: 
i. To determine if significant differences exist in uptake of PA between adolescents
who have experienced high life stress, in comparison to those who have not
ii. To investigate the relationship between perceived stress in adolescents and PA.
iii. To investigate whether high life stress can explain differences in other health
behaviours, such as smoking and alcohol  consumption
Methods 
A purposive sampling strategy was employed. Adolescents from a low SES background 
who had experienced extensive life stress, were compared with more economically-
affluent matched-controls.  PA patterns were measured using the ‘Physical Activity 
Questionnaire for High School (PAQA)’(Kowalski, Crocker, & Kowalski, 1997)  Stress 
scores were assessed using the 10 item version of the perceived stress scale (PSS-10). 
Statistical analysis was conducted 
Findings 
PA scores were significantly different between groups (p˂0.05), with the low SES group 
significantly less active every day (p˂0.05) except on Saturdays (Mann-Whitney U= 31.0, 
Z=-1.594, p = ˃0.05).  Furthermore, Spearman’s correlation showed a negative 
relationship between total stress levels and PA during spare time (rs =  -0.61,n=10, p=  
˂0.05). A similar relationship was evident for: PA levels during lunchtime, (rs = -0.69, n= 
10, p= ˂0.05), evenings (rs = -0.57, n= 10, p = ˂0.05) and for overall PA over a seven day 
period (rs =0.81, n = 10, p= ˂0.05). 
Conclusion 
These findings add to existing evidence suggesting stress, during adolescent transition 
periods, impedes PA uptake. Physical Educators should incorporate the stress remediating 
effects of PA into school practice, and strive to inculcate leisure-based physical activities 
promoting sustainable PA, especially with adolescents likely to have been exposed to 
excessive stress loads during critical developmental periods. 
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The bidirectional effect of Physical Activity and stress 
The benefits of Physical Activity (PA) and its effect on associated health 
outcomes are strong and well documented (Cooper & Hancock, 2011).  Despite 
the overwhelming evidence of the benefits of PA and exercise, however, 
adherence to these behaviours remains problematic. For example, the Scottish 
Health survey in 2012 indicated that only 39% of adults (45% of men, 33% 
of women) met the PA guidelines of 30 minutes of moderate activity on five or 
more days per week. Furthermore, since 2008 there had been no significant 
changes in the proportion of adults meeting these recommendations (The Scottish 
Government, 2012).  
The PA practice of the Scottish population is of even greater importance, 
when considering reported health inequalities.   The ‘ Glasgow effect’, for 
example, is the term relating to specifically elevated  levels of mortality in the 
Glasgow area, which when compared to other UK cities with similar levels of 
deprivation, remain unexplained (McCartney, Collins, Walsh, & Batty, 2011). 
Accordingly, the need for research into the underpinning causes of low levels of 
PA seems pressing, especially when considering that 60% of young people will 
not participate in PA post compulsory education: a phenomenon labelled the post 
16 gap (National Institute for Health and Clinical Excellence 2007). 
Increasingly, current mental health concerns illustrate that additional PA 
benefits are relevant, as it is widely recognised that exercise has a positive effect 
on mental health outcomes  (Bradford, 2016; Hamer, Stamatakis, & Steptoe, 2009; 
Lutz et al., 2010). Perceived levels of wellbeing are not only greater in the 
physically active, perceived stress levels are also lower, thereby perpetuating 
positive spirals of improvement.  In association, recent evidence highlights 
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 that childhood stress in 5-10 year olds is positively related to increases in BMI 
and waist-to-height ratio’s.  Subsequently highlighting the additive negative 
impacts of multiple poor lifestyle behaviours, such as low sleep duration, 
increased electronic screen time,  consumption of high calorie snacks and 
accumulating life stress, on increased fat storage  children,(Vanaelst et al., 2014). 
Further evidence is provided by a longitudinal study, conducted on 312 children 
aged 5-12, which reported  that stress stimulated calorie intake, in the absence of 
hunger, thereby expediting weight gain.  Additionally PA, as measured by 
accelerometers, increased in those with higher  stress levels, suggesting that PA 
increased as a coping mechanism (Nathalie Michels et al., 2015). In contrast, 
quality of life, diet and PA measures, of 291 Swiss children (aged 3-6), illustrated 
that stress decreased PA levels, whilst simultaneously increasing consumption of 
high fat foods (N. Michels, Susi, Marques-Vidal, Nydegger, & Puder, 2016). 
Certainly,  the extant literature suggests excessive life stress impedes participation 
in  PA (Lutz et al., 2010). Furthermore, the relationship between stress and PA are 
suggested to be bidirectional (Stults-Kolehmainen & Sinha, 2014): regular PA 
reduces the negative consequences of stress, and less stressed people tend to more 
regularly participate in PA.  
Despite these described benefits, however, evidence demonstrating the 
influence of stress on lifestyle behaviours and their link to obesity and physical 
health remains limited. The bulk of this evidence focusses on the positive effects 
of PA in blunting excessive stress reactivity (Stults-Kolehmainen & Sinha, 2014). 
In this regard, Salmon (2001) suggests that exercise may produce neurochemical 
changes reducing depression and anxiety, thereby moderating reactivity to future 
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stress (Salmon 2001). In addition, one recent review has highlighted evidence 
suggesting that experiencing stress may result in the individual becoming less 
physically active in the future (Stults-Kolehmainen & Sinha, 2014).  
 The bidirectional nature of stress when associated with PA and, ultimately, 
its positive effect on health outcomes, places PA firmly in the frontline of the fight 
against the spectrum of ailments related to physical inactivity.  Nevertheless, there 
remains a paucity of evidence investigating the effects of stress on the uptake of 
PA (Holmes, Ekkekakis, & Eisenmann, 2010; Stults-Kolehmainen & Sinha, 
2014). 
Increasing PA in Adolescents 
Adolescence is recognised as a critical time for instilling positive health 
behaviours such as PA (Pearson, Atkin, Biddle, Gorely, & Edwardson, 2009). 
Additionally, increasing PA levels in adolescents has been shown to reduce 
somatic complaints in a European sample (Ferron, Narring, Cauderay, & Michaud, 
1999). In contrast, the Swiss adolescent health survey reported that adolescents 
with lower levels of sports- based activities were more likely to adopt negative 
experimental behaviours, such as smoking cigarettes and marijuana, and increased 
risk taking behaviours, such as not wearing a car seat belt (Ferron, Narring, 
Cauderay, & Michaud, 1999). This survey suggested PA as a potent component of 
any comprehensive strategy aimed at reducing negative health behaviours among 
adolescents. 
 Additionally, further evidence suggests that active young people, deemed 
as athletic, are better inclined to maintain health status at a satisfying level and are 
better prepared to cope with potential health problems (Ferron, Narring, Cauderay, 
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& Michaud, 1999) In fact, even small amounts of structured activity outside of 
school hours has demonstrated  positive improvements in the emotional  
well-being of adolescents 
The importance of life changing events and changes in PA 
 Lifestyle upheaval, such as changing or leaving school or employment, 
may significantly influence an individual’s daily routine and elevate background 
levels of psychosocial stress (Engberg, 2010): thereby exerting a negative impact 
on PA levels in adulthood (Allender, Cowburn, & Foster, 2006). Changes in 
employment status, residence, perceived physical appearance, relationships and in 
family structure are all common life events serving to raise background levels of 
psychosocial stress in adolescent age groups (Allender et al., 2006; Allender, 
Hutchinson, & Foster, 2008).  
 There is good evidence illustrating the impact of these transitions.  
Systematic reviews of qualitative and quantitative research investigating barriers 
and motivations to PA report that many life changing events exerted a negative 
effect on participation in PA levels with the most common changes experienced at 
the transition phase from adolescence to adulthood, the time when the cessation of 
compulsory education approaches (Allender et al., 2006; Allender et al., 2008). A 
period of life which, as already noted, is a critical time for establishing lifelong 
health habits.  Indeed, the literature has illustrated that a shift in life course, 
particularly between ages 15-16, has implications for participation in future PA.  
Notably, the overall ideology behind the Curriculum for Excellence in 
Scotland is to optimise lifelong health, wellbeing and create opportunities for 
lifelong PA and learning (Niven, Fawkner, Knowles, Henretty, & Stephenson, 
2009; The Scottish Government, 2009).  To date, the  extant literature highlights 
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the need for emphasising the importance of quality PE with less emphasis on 
traditional games based drills and more on sustainable, enjoyable activity to ensure 
the maintenance of PA into adulthood.(Fairclough, Stratton, & Baldwin, 2002; 
Kirk, 2005). Furthermore, the need for pupil input and student voice is seen as 
critical in order to promote sustainable PE and PA.  
The move away from controlling, temporary forms of motivation can be supported 
by a culture where teachers listen to and then act upon what pupils have to say 
about their physical education experiences, alternative provision that has the 
capacity to promote autonomous, more enduring forms of motivation in those 
female and male pupils who do not enjoy games (Forsyth, 2014).  
 
Finally, while previous authors have identified the importance of stress and the 
effect this has on health behaviours but the failure to identify specific dimensions 
of stress and the paucity of evidence focussing on a narrower focus on parameters 
such as PA has deemed it necessary to investigate the effects stress may have on 
behaviours such as PA   (Pampel, Krueger, & Denney, 2010). 
  
Research aims 
In order to add to this growing body of knowledge, this paper focussed on 
identifying if there were significant differences in PA participation between 
adolescents who had experienced high life stress, in comparison to those who had 
not.   
Method 
Participants 
 A purposive sampling strategy was employed, with participants recruited 
on the basis of socioeconomic factors and characteristics using the Scottish Index 
of Multiple Deprivation (SIMD) as guidance. Twenty participants (mean age 16.1, 
SD ± .31) were recruited for this study. Group one consisted of10 individuals from 
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the PA3, G32 and G40 postcodes in Glasgow; an underprivileged area with low 
income and poor health outcomes.  Group 2 consisted of 10 participants matched 
on age and sex, drawn from the postcodes FK1, G67 and G68 a background that 
was not deemed to be underprivileged.  
Instrumentation 
The study used validated questionnaires to measure self-perceived stress 
and PA, then subsequently analysed the relationship that may exist between stress 
and health behaviours such as PA, smoking, poor diet and substance misuse.  The 
validated questionnaire ‘Perceived Stress Scale for Adolescents (Cohen et al.1988) 
was used for data collection, as this instrument has been shown to be a useful 
measure for detecting the relationship between stress and other health related 
measures. PA patterns were measured using the modified version of the 
questionnaire Physical Activity Questionnaire for High School (PAQA - 
(Kowalski et al., 1997) which is a seven day self -administered recall 
questionnaire deemed valid and reliable for adolescents of 14-17 years of age. 
Other health behaviours such as smoking and substance misuse were collected 
using both quantitative and an open qualitative comments box in the questionnaire. 
Procedure 
Ethics was sought and received from the University of Central Lancashire 
Ethics Committee. Informed consent was sought and a briefing sheet provided for 
all participants informing them of the nature of the study and the option to opt out 
at any time.  All provided informed consent, with counter signatures provided by 
their parent or guardian where necessary.  Data were collected through use of the 
various instruments, administered personally by the first author, and then analysed 
using SPSS v20.  Independent sample t tests were used when the data followed a 
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normal distribution. This included age and total stress scores. Non parametric tests 
in the form of Mann-Whitney U test were used when the data were skewed, to 
analyse the difference between the two independent groups. Additionally, 
Spearman’s rank correlation was carried out to analyse the strength of the 
correlation between total PA scores and total stress scores for each group 
respectively.  
Results 
The first step was to ensure the appropriate equivalence and differences 
between the two sample groups.  There was no significant difference in age 
(p>.05).  In contrast, a significant difference was detected in total stress score 
against a possible ceiling of 40 with Group 1 showing a total of 34.3 (SD ± 4.72), 
whilst Group 2 displayed a total of 18.6 (SD ± 3.94, p˂0.05). 
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Table 1 below shows Mann- Whitney values for PA scores, level of smoking 
and drinking over a seven days period. 
Table 1 
PA on: Mann 
Whitney 
Wilcoxon 
W 
Z Value Asymp. Sig. 
(2 tailed) 
Exact 
Sig. 
            
Mon                  7.000 62.000 -3.401 0.001 0.000* 
Tue 0.000 55.000 -3.907 0.000 0.000* 
Wed 3.000 58.000 -3.821 0.000 0.000* 
Thu 17.500 72.500 -2.784 0.005 0.011* 
Fri 18.000 73.000 -2.749 0.006 0.015* 
Sat 31.000 86.000 -1.594 0.111 0.165 
Sun 12.500 67.500 -2.999 0.003 0.003* 
            
Smoke 15.000 70.000 -3.067 0.002 0.007* 
Drink 30.000 85.000 -1.780 0.075 0.143 
*P<0.05 
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 Next, we checked for between group differences in PA, smoking and 
drinking; these data are presented in Table 1.  As shown, total PA scores were 
significantly different (p˂0.05), with the low SES group significantly less active 
on every day except for Saturday. The low SES adolescent group also showed a 
significantly higher number of smokers in comparison to the non SES group. 
However, as shown in Table 1 there was no significant difference in the levels of 
drinking evident between groups. 
 To examine relationships between stress and PA across individuals, 
Spearman’s correlation was conducted to determine the relationship between the 
total stress score and PA during spare time, during PE, immediately after school, 
evening’s weekends and total PA levels perception.  In the low SES group, there 
was a strong negative relationship between total stress levels and PA during spare 
time ( rs =  -0.61, p  ˂0.05). A similar relationship was evident for: PA levels 
during lunchtime, ( rs = -0.69, p  ˂0.05), during evenings ( rs = -0.57, p  ˂0.05) and 
for overall PA over a seven day period (rs =0.81, p ˂0.05). However, no 
relationship was evident between reported participation levels in PE and total 
stress scores (rs = 0.30, p = >0.05). 
In contrast, no significant relationships between total stress level and PA 
were evident in the control group, across all variables (p = ˃0.05). 
 
 
 
 
 
Is there a link between self-perceived stress and Physical Activity levels in 
Scottish Adolescents?  11 
 
 
Discussion 
 The aim of this study was to determine if there was a difference in PA 
levels between those that had experienced greater biopsychosocial life stress as 
compared with those that have not.   The acknowledgement  that greater stress 
levels have an effect on PA levels  and structured exercise programmes in all but 
long term exercisers is of particular interest to us, as we believe that stress may 
play a synergistic role in the lives of those individuals typified by the Glasgow 
effect (Lutz et al., 2010). 
 Whilst it is regularly acknowledged that PA plays a role in repelling the 
negative effects of stress, there is a lack of evidence as to how this stress affects 
the levels of PA. The findings from this study illustrate a clear diminishment of 
PA levels in those young people who have experienced, or are experiencing, 
elevated levels of perceived stress.  
 This evidence suggests a negative relationship between high total stress 
scores and levels of PA. This relationship was statistically significant for PA recall 
during lunch periods, immediately after school and over a seven day period. 
Whilst methodological limitations are evident in PA recall, this study adds to the 
limited body of existing evidence supporting bidirectional interplay between of PA 
and stress (Holmes et al., 2010; Lutz et al., 2010; Stults-Kolehmainen & Sinha, 
2014).  Furthermore, the findings confirm the effects of excess stress on health 
behaviours, such as PA during transitional phases of life (Allender et al., 2006; 
Allender et al., 2008)  
 Interestingly, whilst the results highlight a significant difference between 
groups for participation during PE classes, with the control group significantly 
Is there a link between self-perceived stress and Physical Activity levels in 
Scottish Adolescents?  12 
 
more active than the low SES group, there is no significant association, either 
positive or negative, to suggest that Physical Education class participation is 
affected by those who scored either high or low in the administered questionnaire.  
This may highlight the effectiveness of compulsory Physical Education in 
ensuring that short-term PA guidelines are met. More concerning, however, 
although data suggest that those with higher stress scores are likely to reach their 
peak levels of PA during PE lessons, traditional methods of teaching physical 
education may be ineffective in promoting lifelong PA, typically exhibiting a very 
weak transfer of learning from school PE to adult life (Casey & Goodyear, 2015), 
This circumstance may be attributable to PE’s traditional overreliance on sport 
based drills to improve skill, with less emphasis on fun, enjoyment, leisure and 
inclusion. Accordingly it has been suggested that a more updated holistic model 
based approach is preferable to ensure effective promotion of lifelong PA (Casey 
& Goodyear, 2015; Fairclough et al., 2002; Kirk, 2013).  
 These data also highlight the importance of continuing PA beyond the 
school aged years into adult life. Previous authors have identified that PE should 
be seen as a vehicle to educate pupils on the need to sustain PA throughout life. A 
position suggesting that a special emphasis on recreational and leisure based 
content might be more beneficial over the life-span, than standard sports-based PA 
that is conventionally seen as a ‘must do’, or compulsory element of the 
curriculum (Kirk, 2005, 2013).  In this regard, Fairclough, Stratton and Baldwin 
(2002) emphasise that physical educators must recognise which activities have the 
greatest potential for ‘carry-over’ value into adult life (Fairclough et al., 2002). 
Additionally, the implementation of  PE models which focus on developing skills 
at the critical early stages of development are imperative(Giblin, Collins, 
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MacNamara, & Kiely, 2014; MacNamara, Collins, & Giblin, 2015). There is also 
a real need for research to examine which aspects of PE, and when in the child’s 
life, are most effective at promoting lifelong PA (MacNamara et al., 2015). 
 
Drinking and smoking 
 It has been established that, for those from areas of lower socio-economic 
status, the behaviours of smoking and drinking are more pronounced, with heavier 
patterns of use observed. Of course, it must be acknowledged that poor dietary 
habits, alcohol, tobacco consumption and recreational drug-use habits are 
widespread across all social classes. Our results showed a significant difference in 
those who smoke cigarettes but not in alcohol consumption, with both groups 
showing similar patterns. This may be down to the low sample size or, perhaps 
more likely, to be down to the ‘acceptability’ of alcohol in youngsters’ lives today 
(Seaman & Ikegwuonu, 2010).  
Limitations 
 Results notwithstanding, the limitations of the study should be 
acknowledged. One limitation relates to the low sample size, however ,as a 
significant association was found it is important to clarify that a larger 
confirmatory study may be needed to strengthen these findings. Nevertheless, this 
was out with the allocatable resources of this project. PA measurement using 
questionnaires may result in recall bias, as participants may find it difficult to 
accurately evaluate their activity patterns on a particular week. Furthermore, 
research questionnaires such as the PAAQ-A may not accurately evaluate the 
intensity of the PA. Notably, the literature validating the questionnaire used in this 
study have supported its use for assessing general PA levels for the purpose seen 
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in this study as a reliable estimate of PA levels, (Kowalski, Crocker, & Faulkner, 
2004). Additionally a modified version of the questionnaire has been previously 
used on a large cohort of primary and secondary aged school children in Scottish 
schools, with emphasis on this transitional period (Inchley, Kirby, & Currie, 
2008). 
Conclusions and implications for future practice 
The main objectives of this study were to determine if there is a significant 
difference in uptake of PA between adolescents who have experienced high life 
stress, in comparison to those who have not.  Whilst also considering the role that 
the Physical Education curriculum may play in facilitating uptake when 
considering stressful outcomes. PA levels were shown to significantly differ in 
those adolescents who displayed high stress scores when compared their peers 
who had been subjected to less accumulative life stress. The findings presented 
here, add to the evidence-base illustrating that prior stress impedes PA uptake 
during transitional phases of life.  
This study placed special emphasis on the developing adolescent and how 
life stressors can negatively influence health behaviours, which may eventually 
lead to negative health outcomes. Effective  uptake of PA is reliant, not only upon 
participation in PA through Physical Education, but also on providing  young 
people with  a well-rounded  sampling of PA experiences, beyond simply those 
considered as traditional PE-based games. Physical Educators should understand 
the stress remediating effects of PA, and strive to incorporate more activities that 
have a ‘carry over value’ in to adulthood in order to promote sustainable PA. 
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Furthermore, those involved in designing the curriculum should strive to provide a 
positive, inclusive experience for everyone with the emphasis on ‘a task climate’, 
rather than an overemphasis on determined ‘winning’ (Kirk, 2005). Recent trends 
in research tend to focus on the amount of time spent being physically active in 
classes or at that time of life. More importantly, however, there should be a 
structured curriculum content prioritising sustainable PA for life, rather than 
placing sole emphasis on the current level of PA in the young participant (Casey & 
Goodyear, 2015; Green, 2004).  
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